surgical techniques have been developed to reduce and prevent epineural scar formation (microsurgical techniques, endoscopic techniques, nerve transposition, dermofascial fat grafts, and muscle flap) (34). Daunorubicin or daunomycin (DNR) is a chemotherapeutic agent that is a member of the anthracycline family. It is used for some types of cancer treatment. Mostly, it is used for the treatment of specific types of leukemia (acute myeloid leukemia and acute lymphocytic leukemia). Daunorubicin usage is recommended locally after pterygium surgery, glaucoma surgery and strabismus surgery due to
findings that it inhibits the activation of fibroblast proliferation in ophthalmology (1, 5, 37, 38) . Mitomycin C (MMC) is already in use primarily for anti-tumor activity of adenocarcinomas and carcinomas of the genitourinary tract, but also as a broadly used topical agent in ophthalmology for prevention of postoperative fibrosis, especially in strabismus surgery, refractive corneal surgery and trabeculectomy in glaucoma surgery (4, 26, 32, 36, 42) .
Previous studies have proven that MMC and DNR inhibit fibroblastic proliferation and decrease fibroblast collagen synthesis. The most important side effect of DNR is lasting and dose-dependent cardiotoxicity that is caused by free radicals. One of the most serious side effects of MMC is temporary bone marrow toxicity. at the same time, it can lead to pulmonary fibrosis and kidney damage. No serious side effects after topical application of MMC and DNR have been observed (1, 2, 5, 6, 30, 35, 37, 38) . MMC and DNR were used topically in our study for anti-adhesion effects.
█ mATERIAl and mEThODS
This study was performed at the Experimental Medicine Research and Application Unit Laboratory (DETAB) and the Department of Pathology Laboratory with the permission of the board of ethics at the Kocaeli University. Fifteen adult male Wistar rats weighing 200-280g were used. 12-24 hour light and dark environment at room temperature was provided. The animals were fed standard rat food and tap water ad libitum. In this experimental study, rats were divided into 3 groups of 5 units. The first group was control group, the second group was the MMC applied group and the third group was the DNR applied group.
Surgical Procedure
Intramuscular ketamine hydrochloride (40 mg/kg) and xylazine (5 mg/kg) were used for general anesthesia in all animals. The sciatic nerves were displayed bilaterally and separated from surrounding tissues with a sterile technique; the tibial and peroneal components were clearly separated back toward the sciatic foramen. a nylon brush was used for creating abrasion injury. During this procedure the nerves were gently retracted and protected. The rats were then divided into three groups for study: the DNR applied group, the MMC applied group and the control group. In the control group (5 rats, 10 sciatic nerves), cotton pads (10×10 mm) with saline were applied onto the nerves for 5 min; in the MMC group (5 rats, 10 sciatic nerves), cotton pads with MMC 0.5 mg/ml were placed onto the nerves for 5 min; in the DNR group (5 rats, 10 sciatic nerves), cotton pads with DNR 0.2 mg/ml were placed onto the nerves for 5 min. The wounds were sutured with polyglactin suture material in each animal. No complication was seen after the application of topical MMC and DNR to rats.
Evaluations
Eight weeks after the first surgery,the neurolysis sites of the rats in the DNR-treated group, MMC-treated group and the untreated control group were evaluated by surgical dissection under deep anesthesia. Epineural adhesions were evaluated according to the the numerical grading scheme described by Petersen et al. (33) (Table I) .
Histological Study
The sciatic nerve and adjacent scar tissue were removed en bloc and left in 4% neutral buffered formalin overnight. Tissues were cross-sectioned at 5 μm and embedded in paraffin blocks. Hematoxylin and eosin stains were used. Masson trichrome stain was used for connective tissue evaluation. The thickness of the scar and nerve tissue were evaluated under light microscopy (Olympus BX51, Tokyo, Japan) using an ocular micrometer (Olympus), and the scar tissue formation index was obtained by dividing then thickness of the scar tissue by the thickness of the nerve tissue (31) . The fibroblasts/ fibrocytes were enumerated in four different quadrants around the epineurium for each nerve, and the mean number of fibroblasts/fibrocytes was calculated and counted under ×40 magnification. Each specimen was classified according to the following measure, which has been stated by several authors (10-12): Grade 1 less than 100 fibroblasts, Grade 2 100-150 fibroblasts, and Grade 3 more than 150 fibroblasts.
Statistical Analysis
Differences between the groups were evaluated by Chi-square and Mann-Whitney U tests. all differences were considered significant if the "p" level was under 0.05.
█ RESulTS

Clinical Evaluation
No significant difference was found among the DNR applied, MMC applied and control groups in terms of the wound healing region and neurological function of the leg (p>0.05). 
Anatomical Evaluation
The skin sutures were removed after four weeks. Wound regions were evaluated at the eighth week. The control group nerves showed significantly more perineural adhesions than the MMC-and DNR-treated nerve groups (Figure 1a-C) . Skin, muscle, and deep fascia closure was nearly complete according to the Petersen numerical grading scheme, (p>0.05). Nerve adherence and nerve separability were significantly less in MMC and DNR-treated animals than in the control group (p<0.0001). No difference was found in terms of adherence in both test groups. The results of gross evaluation of the groups are summarized in Table II .
Histopathological Evaluation
Nerves treated with saline consistently demonstrated a thick band of dense epineural connective tissue surrounding them (Figure 2a ). In contrast, nerves treated with MMC and DNR were surrounded by a few thin, dark bands of connective tissue ( Figure 2B , C). Quantitative evaluation of the density of the connective tissue surrounding the nerves is summarized in Table III . A statistically significant difference between the control group and the experimental groups was observed (p<0.001). In the control group, the number of fibroblasts/ fibrocytes was significantly (p<0.024, p<0.007) higher than in the MMC-and DNR-treated groups (Table IV) .
█ DISCuSSIOn
There is no exact statistical data about the incidence of postoperative adhesion formation but it is estimated as 30%. In a study conducted in the UK, the first year adhesion reoperation ratio after lower abdominal surgery was 7.2% (40) . One of the most important problems encountered in peripheral nerve surgery is adhesion. This condition influences surgical success. In severe adhesions; pain, motor and sensory disorders can occur. This occurs due to tethering and/or compression of the nerves (27, 39) . Therefore, postoperative adhesion formation is extremely important for the operation success. Various agentsx such as cis-hydroxyproline, antitransforming growth factor-β antibody, aprotinin, human amniotic fluids, ADCON-T/N, MMC and low-dose radiation therapy have been used to prevent epineural scar formation (9, 10, 16, 28-31, 33).
adhesions are abnormal fusions between tissues and organs due to an inflammation process after surgical or non-surgical trauma (17, 25) . This is actually a part of the normal wound healing (7, 8, (13) (14) (15) . The purpose is to achieve less dense, thin and easily separated tissue adhesions surgically. a good surgical technique attempts to treat the tissue as much as possible and prefers minimally invasive techniques to reduce the incidence of adhesions. The adhesion rate decreases if less contact with foreign substances and less manipulation can be achieved during the operation. Removal of blood is always to be preferred. inhibiting the enzyme topoisomerase 11. Thus, it effects the cell replication cycle at different points. An anti-fibroblastic effect of DNR has been shown in the field of human and animal studies, and ophthalmic surgery (37) . DNR has been applied topically in strabismus surgery, pterygium surgery, and experimental and clinical vitreoretinopathy surgery. It has been shown that reproliferation decreases (1, 37, 38) . In glaucoma, its anti-fibroblastic effect has been shown both experimentally and clinically. The effective dose of DNR recommended in ophthalmic surgery is less than MMC (5).
█ COnCluSIOn
We found no difference between the MMC and DNR groups. Application of topical MMC or DNR intraoperatively is a simple, inexpensive and useful procedure for preventing epineural fibrosis. Further studies about MMC and DNR should be conducted prior to practice in human objects.
█ REFEREnCES
A single dose of topical MMC 0.5 mg/ml or DNR 0.2 mg/ ml were applied to the nerves in our study. a decrease in perineural scar formation was observed with both drug applications. Skin healing and closure were complete in all three groups. Muscle cavity closure was completed in the both treatment groups. Decreased adherence of sciatic nerves to the surrounding tissue was observed in the MMC and DNR groups. There was strong epineural scarring in the control group. Nerve adherence to the surrounding tissue in the control group was significantly more prominent than in the MMC and DNR groups.
Quantitative histological evaluation of scar tissue results was consistent with the gross anatomical findings. Scar tissue density in the control group was higher compared to the groups treated with MMC and DNR. A decrease in the number of fibroblasts/fibrocytes was observed in the treatment groups.
MMC inhibits fibroblast proliferation as shown with in vitro and in vivo studies (3, 16, 18-23, 35, 41) . Mitomycin causes prompt inhibition of thymidine incorporation and, simultaneously, of mitosis (24). MMC is quickly and easily absorbed into cells, so that the application of an MMC-impregnated pad during surgery for just a few minutes is sufficient. MMC dose and duration of use in topical ophthalmological surgery use as well as in experimental studies varies. Doses range between 0.1 and 0.5 mg/ml, and the application time range between 2 and 5 minutes (24). MMC is widely used topically in glaucoma and pterygium surgery. a recent study showed that topical application of MMC at a concentration of 0.2 mg/ml inhibits postlaminectomy peridural fibrosis in rabbits (6) . There are studies showing that topical application of MMC prevents epineural fibrosis after laminectomy (6, 24) .
Dose-related complications may occur with local and systemic applications of MMC. There are no systemic complications reported after topical application. Hypervascularisation, hematoma or necrosis may be seen due to the antiproliferative effect. No complications were observed in our study with a 0.5 mg /ml dose and 5-minute application time.
DNR is an anthracycline antibiotic used mainly in the treatment of leukemia. It inhibits the synthesis of DNA and RNA by 
